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(57)Abstract- 

PROBLEM TO BE SOLVED: To provicl© an organic EL element 

having sufficient adhesion and fineness of a film and a protective ^j^^ D^'A¥n_ 

fiim with a tfiin film thickness formed in it, f 2.'~b 1 - 



a glass substrate 1 , and a DLC protective film 5 is formed on the 
glass board so as to cover them. The DLC protective film is 
structured by laminating a backing film 6 of amorphous silicon and 
at least two or more layers of DLC, and among the laminated 
layers, a first protective carbon film 7 adhering to the backing film 



spattering method under the condition having a partial hydrogen .-r^i.-y tss-.s 

pressure of about 20% In which internal stress gets small, and a 
second carbon film 8 laminated on its lop is formed by the CVD 

method or the spattering method under the condition in which hydrogen growing its density is not 
practically contained. 
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SOLUTION: In this organic EL element, an anode 2, m organic 
EL element layer 3 and a cathode 4 are laminated in this order on 




' formed on the glass board is formed by a CVD method or a 
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JPO and XfJPTT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been transiated by computer. So the transiation may not reHect the original 
precisely, 

2.**** shows the word which can not be translated. 
3. in the drawings, any words are not translated. 
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1 This document has been translated by computer. So i^e transfation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated, 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawinusi 

[Drawing 1]lt is a sectional view for explaining the structure of the organic EL device concerning one 
example of this invention. 

[Drawing 2]lt is a sectional view for explaining the structure of the DLC protective film concerning one 
example of this invention. 

[Drawing 3Jlt is a figure for explaining the relation between the DLC protective fslm stress concerning 
one example of this invention, and hydrogen content pressure. 

[Drav^/ing <-i]ll is a figure for explaining the relation between the DLC protective film hardness concerning 

one example of this invePition. and hydrogen content pressure. 

[Drawing ojlt i5> a sectional view for explaining the conventional organic EL device, 

[Doscriplion of Notations] 

1 Glass substrate 

2 Anocje 

3 Orgafiic eleciroiurriinescence layer 

4 Negative pole 

5 DLC protective film 

6 Amorphous Si film 

7 The 1st carbon protective film 

8 The 2nd carbon protective film 

9 Protective film 
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DETAtLED DESCRIPTION 



[Detailed Description of the fnvention] 

[0001] 

[Field of the InventionJEspeciaily this invention relates to an organic EL device which has the protective 
fflrn formed with hydrogenation carbon, and a manufacturing method for the same about an organic 
electroluminescence (electro-luminescence) element and a manufacturing method for the same. 
[0002] 

[Description of the Prior Artjin order to realize the rise in luminosity of an organic EL device 
conventionally, a material excellent in electron injections, such as alkaline metals, is used as a cathode 
malerial, but on the other hand there is a problem that reactivity is high, between oxygen, moisture, etc. 
Although material with high luminous efficiency is similarly used in organic eiectroluminescence 
material, chemicals degradation arises with oxygen and the moisture in the atmosphere, and there is a 
possibility that luminescent characteristics, such as luminosity and a chromaticity, may fall. 
[OOOSjHere, it explains, referring to drawings for the conventional organic EL device. Drawing 5 is a 
sectional view of the conventional organic EL device. As shown in drawing 5, the conventional organic 
EL device is constituted by forming the anode (transparent electrode) 2 which consists of ITO(s) (indium 
tin oxidation thing) on the glass substrate 1, and forming the organic electroluminescence layer 3 and 
negative pole A grades, such as a hole-injection transporting bed, a luminous layer, and an oicctron 
injection transporting bed, on this. The protective film 9 is made to cover here for the corrosion 
prevention of a cathode pari and an organic electroluminescence layer. 

[0004jAlthough protective films, such as SiO^ and Si..^N^, are made to cover with JP,8-11 1286,A about 
this protective film, in order to mal<e the life oi" an element hold for a long period of lime, not less than 
100 nm of protective film thickness needed, in JP,5~101885,A, the diamond Mr. thin film by the 
ionization vaouum deposition which has Vickers hardness more than ^ of 30{50'.80001<g/mm is made to 
form in the organic electroluminescence layer surface, and the thicl<ness at this lime is 0.5 micrometers 
or more. In JP,03-259994,A. the EL element m made to seal with the amorphous-iike carbon film which 
consists of a carbon atom and a hydrogen atom, and the thicl^ness at this time supposes that several 10 
nm - about several micrometers are suitable. 
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[0005] ■ : 

IProbtem(s) to be Solved by the InventionjThus, also in vVnich conventional example mentioned above, 
although carbon, such as SiO^ and Si^N^, is used as a protective fiirn of an organic EL device. The 

composition which laminates continuously the carbon film more than the bilayer from which membrane 
characteristics dirfer m tnese protective films is not described. Also in the conveiitionai example which is 
making the carbon film cover, there is nothing on which high adhesion and high hardness (high-density) 
peculiar to a carbon film are made to act effectively, Thereft)re, totai thickness also including the ground 
film thickness of these protective films needs not less than several 10 nm. 
i0006]Protective films of step coverage, such as the conventional SiO^ and Si^N^, am [ the reason ] 

insufficient, and it is not precise. Even if it makes a carbon film cover, as long as this is monolayer, if film 
adhesion is thought as important, the optimal film hardness will not be obtained, and If film hardness is 
thought as important on the contrary, the optimal film adhesion m\] not be acquired. Therefbm, it is 
because film adhesion and the protective ftim with which it is satisfied of the both sides of film hardness 
are not obtained as long as it is monolayer 

[0007]it is In providing an organic EL device with which this Invention was made in view of the above- 
mentioned problem, and the main purpose had tie adhesion and compactness of sufficient film, and the 
thin protective fiirn of thickness was formed, and a manufacturing method for the same, 

[Means for Solving the Probiem]To achieve the above objects, in the 1st viewpoint, this invention on a 
substrate. They are a ground film and a protective film which laminates PLC (diamond like carbon) more 
than two-layer at least, A DLC layer stuck to said ground film formed in said substrate is formed by 
hydrogen content pressing down predetermined | that internal stress becomes small j, At least one layer 
other than said DLC layer stuck to said ground film among said protective films is formed under 
conditions which do not contain substantiaiiy hydrogen that density becomes large. 
{0009]This invention Is a manufacturing method of a protective ftlm which laminates DLC more than two- 
layer on a substrate at least with a ground film In the 2nd viewpoint, (a) A process of forming the 1st 
DLC layer stuck to said ground film formed in said substrate under conditions of 20% of hydrogen 
content pressure abbreviation which becomes small [ internal stress j, (b) Include at least a process of 
forming hydrogen which becomes large [ density ] about the 2nd DLC layer under conditions which are 
not included substantially on said 1sl OtC layer, 

[001 0]in an organic EL device with which a protective film is formed on said glass substrate so that the 
anode, an organic electroluminescence layer, and the negative pole may be laminated by this order on a 
glass substrate and this invenfion may cover these In the 3rd viewpoint, Said protective film makes a 
ground film which consists of amorphous sicons, and structure which laminated DLC more than two- 
layer at least, A layer stuck to said ground film formed In said glass substrate among protective films of 
said laminated stucture Is constituted by the 1st DLC layer with small internal stress, and at least one 
layer other than said 1st DLC layer is constituted by the 2nd DLC layer with large density. 
[0011|tn this invention, it is prefenred that thickness of said protective film is 10 nm or less, and it can 
also have composition of said protective film in which the above Is further formed with hydrogenation 
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carbon at least. 

i0012]ln this invention, it is preferred that \t is the film m which said 1st DLC layer was formed under 
conditions of 20% of hydrogen corstenl pressure abOreviation, said 2nd DLC layer Vv/as formed under 
conditions which do not contain hydrogen substantially, and said 1st DLC layer or the 2nd DLC layer 
was formed of a CVD method or a sputfenng technique. 

[00l3]This invention on a glass substrate in wtiich (a) anode, an organic eiectroluminescence layer, and 
the negative pole were lasninated by this order in the 4th viewpoint, A process of lorn^ing Ihe 1st DLC 
layer after ground film formation whfoh consists of amorphous sil!(X)ns under conditions of 20% of 
hycJrogen content pressure abbreviation that stress becomes small, (b) ii^cUide al ioust n procx-ss of 
forming hydrogen that density becorrtes large about the 2nd DLC layer, under conditions vvhlch are not 
included substantially on satd 1st DLC layer* 

[Oq.1i|:;||||||||iii|^^ 

[Embodiment of the invention]!n tli© dsstrable 1 emlsodlment the organic EL device concerning this 
invention, The anode (2 of drawing 1), an organic efectrotuminescence layer (3 of drawing 1), and the 
negative pole (4 of drawing 1) are laminated by this order on a glass substrate (1 of drav/ing 1), It is the 
organic EL device with which the DLC protective film (5 of dray>/ing 1) is formed on the glass substrate 
so that those may be covered, A DLC protectiva film makes the ground tHm (6 of drawing 2) which 
consists of amorphous silicons, and the structure which laminated DLC more than two-iayer at ieast, 
The 1st carbon protective film (7 of drawing 2} sticlcing to the ground film formed in the glass substrate 
among the lamination is formed by a CVD method or the sputtering technique under the conditions 
vvhicii are 20% of hydrogen content pressure abbreviation to which internal stress becomes small, The 
2nd car bon protective film (8 of drawing 2) laminated on it is formed by the CVD method or the 
sputteriiK: srchnlque under the conditions which do not contain substantially hydrogen that density 
becory^es large, 

[001 SjAdhesion with the negative pole or a glass substrate can be protected by a layer with internal 
stress small for making the protective film of an organic EL device into such a structure, and an organic 
EL device can be protected from oxygen or moisture by a layer with compactness high with sligi"it height. 
Total thickness can be used as a thin film of 10 nm or less by optimising the film formation coridilion of 
each class. 
[0016] 

[ExamplejThe above-mentioned embodiment of the invention is described below with reference to 
drawing 1 thru/or drawing 4 about the example of this invention that it should explain stiil in detail. 
Drawing 1 is a sectional view for explaining typically the structure of Ihe organic EL device concerning 
one example of this invention. 

Drawing 2 is a sectional vlevj showing ihe structure of a DLC protective film. 

Drawing 3 is a figure showing the stress of a DLC protective film, and the relation of hydrogen corvlent 
pressure. 

Drawing 4 is a figure showing the hardness of a DLC protective film, and the relation of hydrogen 
content pressure. 
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|O017|^s shown in drawing 1, the organic EL dev^iii|||::||pi|||ipie, It is constituted by forming te; x ; : : 
anode (transparerrL eiecirode) 2 which consists of ITO(s) (indium tin oxidation thing) on the glass 
substrate 1 like a conventional example, and forming the organic electroluminescence layer 3 and 
negative pole 4 grades, such as a hole-injection transporting bed, a iuminous layer, and an electron 
Injection transporting bed, on this. The DLC protective film 5 is made to cover with this example for the 
corrosion prevention of a cathode part and an organic electroluminescence layer 
[0018]As shown in drawing 2, this DLC protective film 5 is an insulator layer constituted by DLC, and is 
formed by a CVD method or the sputtering technique at low terTiperature. A method for film deposition 
forms amorphous Si film 6 as a ground film to the negative pole 4 first. At this time, before forming an 
arriorphous Si film, reverse sputtering may be given as pretreatment, and the negative pole 4 surface 
may be defecated, 

[0019]Next, ailhough the 1sl carbon protective film 7 is formed, it is the feature that this 1st carbon 
protective film 7 fonr^s rfiernbranes under the conditions from which hydroger; conteni pressure will be 
abbreviated 20% (20 to 25%). The reason is because stress of the DLC protective film 5 can be made 
the smallest, when membranes are formed under the conditions whose hydrogen content pressure Is 
abbreviated 20%, as shovvn in drawing 3 showing the hydrogen content pressure at the time ot DLC 
membrane formstion, and the relation of str^|i||||i@rna^s^Fess|;^;^it is, it is because exfoiioiiof^ of the 
DLC protective film 5 can be controlled and adhesion with the glass substrate 1 or the negative pole 4 
can be improved, it membranous stress is small. 

[0020]ThG 2nd carbon protective film 8 is formed and the carbon protective film of a bilayer is made to 
form on it. It is the feature ihat this 2nd carbon protective film 8 forrrss .hydrogen under the conditions (for 
example, hydrogen content pressure 0%) which are not included substantially. This is because the 
direction which hydrogen content pressure formed on few conditions can make the highest hardness 
(film density) of the DLC protective film 5, as shown in drawing 4 showing the relation of the hydrogen 
content pressure and hardness (film density) at the time of DLC membrane formation. That is, it is 
because it will become can control that oxygen and moisture permeate a film and possible to make 
thickness required as a protective film thin if the density of a film is high. 

[0021]here - an amorphous Si film -- about 1-2 nm, and the 1st carbon protective film 7 and 2nd carbon 
protective fiirn 8 ■ ■ about 3 in ali-8 nm - with - it is good, therefore is 10 nmi or less as total as thickness 
of a DLC protective film. 

Compared with the former, il comprises a super-thin film. 

[0022]Thus, !A the composition of this example, stress raises adhesion Vi/ith the f segative pole vAtxi the 
l3t small good carbon protective film of step coverage, It can control that oxygen ar)d the moisture in the 
atmosphere penetrate to a cathode part and an organic eiectrolumi.nescence layer with the 2nd carbon 
protective film with high hardness (film density) as much as possible. Therefore, though it is thin 
thickness compared with the former, it can fully function as a protective film. 
i0023]ln this exa.mple, although the exarr?ple of two-iayer structure was explained as a structure of a 
DLC protective film, this invention is not liniited to the above-mentioned example, and even if It 
laminates the hydrogenation carbon protective film of three or more layers, for example, it does the 
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same effect so. This carbon protective flim is formedl by a CVD method or the sputtering technique at 

iow temperature. 

[00241 

[Effect of the InventionlAs expialned above, sccording to this invention, also in a higii- 
hamiciity/temperaiure environment, the corrosion of the cathode part by oxygen and the rrsoisture in the 
atrnosphere and an organic eiectroiLiminescence layer can be controileci, therefore the life charactenstic 
of an organic EL cievice improves, and the effect that long-term rehabiliiy can be acquired is done so. 
[0025]Since the reason is constituted by the 1st carbon protective film with small stress and a DLC 
protective film of this invention good [ step coverage ], and the 2nd carbon protective film with a precise 
film, It is because it excels in adhesion with a substrate and a cathode part and an organic 
electroluminescence layer can be protected from oxygen and the moisture in the atmosphere. 
[0026]According to the composition of this invention, since a DLC protective film can be made to cover 
with a super-lhir] fihn of 10 nm or less, it aiso has the effect that a thin organic electroluminescence 
display can be provided. 



[Translation done.] 
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CLAIMS 

[Claim(s)} 

[Claim 1]it Is a protective film which laminates DLC (diamond like carbon) more than iwo-!ayer at least 
with a ground film on a substrate, A DLC layer stuck to said ground film fomned in said substrate ts 
formed by hydrogen content pressing down predetermined [ that Internal stress becomes small 1, A 
protective film characterized by what is formed under conditions in which at least one layer except said 
DLC layer stuck to said ground film among said protective films does not contain substantially hydrogen 
that density becomes large, 

[Claim 23The protective film according to claim 1 characterized by what said predetermined hydrogen 
content pressure is abbreviated 20%. 

[Ciciin: 3]A process of forming the 1st DtC layer stuck to said ground fiim which is a manufacturing 
method of a ground film and a protective film which laminates DLC more than two-layer on a substrate 
at least, and was formed in the (a) aforementioned board under conditions of 20% of hydrogen content 
pressure) abbreviabon which becomes small [ internal stress ], (b) A manufacturing method ot a 
protective film including at least a process of forming hydrogen which becomes large [ density j about 
the 2nd DLC layer under conditions which are not included substantially on said 1st DLC layer. 
[Claim 4]in an organic EL device with which a protective fiim is formed on said glass substrate so that 
the anode, an organic electroluminescence (electro-luminescence) layer, and the negative pole may be 
laminated by Ihds order on a glass substrate and these may be covered, An organic EL device 
characterized by v>/hat said protective film laminates DLC more than two-layer at least with a ground film 
which consists of amorphous silicons, and is constituted for. 

[Claim 5]ln an organic EL device with which a protective film is formed on said glass substrate so lhat 
the anode, an organic electroluminescence layer, and the negative pole may be laminated by this order 
on a glass substrate and these may be covered. Said protective film makes a ground film which consists 
of amorphous silicons, and structure which laminated DLC more than two-layer at least, An organic EL 
device characterized by what a layer stuck to said ground film formed in said glass substrate among 
protective films of said laminated structure is constituted by the 1st DLC layer with small internal stress, 
and at least one layer other than said 1st DLC layer is constituted for by the 2nd DLC layer with large 
density. 
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[Claim 6]The organic EL device according to cialm 4 or 5 characterized by what thickness of said 
protective fiirn is 10 nm or less. 

rciaim 7]The organic EL device according to ciaim 4 to 6 characterized by a thing of said protective film 
for which the above is further formed with hydrogenatlon carbon at least. 

[Claim 8]The organic EL device according to any one of claims 4 to 7 with which said 1st DLC layer is 
characterized by what is formed under conditions of 20% of hydrogen content pressure abbreviation. 
[Claim 9]The organic EL device according to any one of claims 4 to 8 characterized by what said 2nd 
DLC layer is formed for under conditions which do not contain hydrogeii substantially. 
[Ciaim 10]The organic EL device according to any one of claims 4 to 9 characterized by what spd 1st 
DLC layer or the 2nd DLC layer iS the film formed by a CVD rneihod. 

[Claim 11]The organic EL device according io any one of claims 4 to S chiifacterized by what said 1st 

DLC layer or the 2nd DLC layer is Ihe film formed of a sputtering technique. 
[Claim 12j(a) A process of formsng the 1st DLC layer under conditions which are 20% of hydfoqen 
content pressure abbreviation to v^'hich internal stress becomes srnail after ground film forrnauon which 
consists of amorphous silicons on a glass substrate in which the anode, an organic eleclroiuminescence 
layer, and the negative pole were laminated by this order, (b) A manufacturing method of an organic EL 
device characterized by what a process of forming hydrogen that density becomes large about the 2nd 
CiX":- layer, under conditions which are not included substantially on said 1st DLC layer is included for at 
ieast. 

[Claim 13I.A manufacturing method of the organic EL device according to claim 12 characterized by what 
said 1st DLC layer or said 2nd DLC layer is formed for with a CVD method. 

[Claim \A]/K manufacturing method of the organic EL device according to ciasm 12 characterized by what 
said 1st DLC layer or said 2nd DLC layer is fomied for by a sputtering technique. 
[Ciaim 15]An organic elGCtroiuminescence display which carries the organic EL device according to any 
one of claims 4 to 11. 



(Translation done.] 
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